SUMMARY Mast cells were identified by electronmicroscopy in the alveolar wall of the lung in 20 subjects (10 normal, 10 abnormal). A quantitative and qualitative study was made of the mast cells. In the normal lung there was an average concentration of 350 mast cells/mm2 of alveolar wall and in the abnormal 523/mm2. Mast cells occupied approximately 1-6-2-1 % of the area of the alveolar wall. There was marked variation in the structure of the mast cell granules but no differences between those in the normal and abnormal lungs. There was evidence that constant degranulation of mast cells may be occurring in the lung. The role that alveolar mast cells may play in the vasoconstrictor response to alveolar hypoxia is discussed. It is suggested that the tachypnoea present in asthma may partly be due to release of mediators from sensitised mast cells within the alveolar wall.
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It has been generally thought that mast cells in the human lung are found deep to the bronchial mucous membranel 2and also around blood vessels particularly venules deep in connective tissue. 3 During the course of routine electronmicroscopic study of human lungs we were suprised to see mast cells within the alveolar wall. We therefore studied systematically by electronmicroscopy both qualitatively and quantitatively the distribution of mast cells within alveoli in normal and abnormal human lung tissue.
Material and methods
Lung tissue was obtained by thoracotomy from 20 patients of which lung disease was present in 10 ( Table 1 ). The assessment of disease in the lung was made by examining paraffin sections of lung tissue adjacent to the areas from which the sections for electronmicroscopy were taken. A piece of lung tissue (about 1 cm x 1 cm x 0-5 cm) was taken immediately after the specimen was removed, and placed in Karnovsky fixative at 4°C: after one hour the tissue was cut into pieces approximately 2 mm x 2 mm x 1 mm and allowed to fix for a further three hours. The specimens were washed overnight in cacodylate-sucrose buffer at 4°C, then postfixed in 1 % osmium tetroxide for one hour at 4°C. This was Accepted for publication 6 May 1981 followed by washing in distilled water for five minutes and block staining in 2 % aqueous uranyl acetate for one hour. The tissue was dehydrated to absolute alcohol and placed in two changes of epoxypropane for 15 min each, and then in warmed (60°C) Araldite for one hour. The tissue was then embedded in fresh Araldite at 600Cfor at least 48 h. Sections were cut at 2 ,urm, stained with toluidine blue, and areas showing alveolar walls were selected for ultrathin sections. These were then cut with gold interferencecolourmounted on G200 HT copper grids and contrasted with 2 % uranyl acetate and lead citrate and examined in a Philips EM 201.
CRITERIA FOR IDENTIFICATION OF MAST CELLS
We have identified mast cells at electronmicroscopy only. The features used to establish identity were (a) the presence of membrane bound intracytoplasmic granules 600-800 nm in diameter (b) the characteristic intragranular inclusions of various forms and (c) the presence of long filiform microvilli on the surface4 (Fig. 1) counted. The granules were classified into four categories-"scrolls" (S) "reticular" (R) "combined"-that is, mixture of scrolls and reticular (C) and mainly empty vesicles (E) (Fig. 2) .
STATISTICAL ANALYSIS
Results on tissue from normal and abnormal lung were compared using unpaired t test. 
Results
Mast cells were found within the alveolar wall in 19 out of the 20 cases studied (Table 2) . A typical finding was the presence of a mast cell within the interstitial tissue less than 1 p,m from the air surface (Figs 1 and 3 ) and the proximity of the filiform microvillous processes to the basement membrane of the alveolar wall is clearly seen. A mast cell was seen apparently within the alveolar surface (Fig. 4) and occasional mast cells were found free within the alveolar air space (Fig. 5) ; these cells were not quantified. The mean area of the alveolar wall surveyed was of the order of 12-1300 ,Um2 in both normal and abnormal lungs and the number of mast cells found in the area was an average of 4-2 in the normal and 6-3 in the abnormal lungs. Full details are given in Table 2 . The normal lungs showed an average concentration of 350 mast cells/mm2 of alveolar wall whereas the abnormal lungs showed an average of 523/mm2 of alveolar wall. These groups were not significantly different. Table 2 also shows that 1 6-2-1 % of the area of the alveolar wall consists of mast cells.
The type of inclusions within the granules are shown in Table 3 . The total number of granules counted ranged from 9-100 with an average of 39-6. The Table expresses other diseases. The evidence of "normality" in the present study was based on the examination of haemalum and eosin stained sections taken from tissue adjacent to that which was submitted to electromicroscopy. In addition the toluidine blue stained sections of the blocks used for electronmicroscopy were also critically examined for normality. This procedure in practice brought out a discrepancy demonstrated in Table 2 , where the toluidine sections were sometimes found to be normal even in the lungs, where unequivocal pathology was seen in the haemalum and eosin sections from adjacent tissue. This highlights the well-known problem of sampling error in electronmicroscopy, when dealing with a non-uniform disease process. Since we have submitted to electronmicroscopy only four examples (cases 11-14) with unequivocal disease of the lung we are in no position to comment on any additional pathogenic role of mast cells.
Our findings on the granules and their morphological structures are in keeping with those in published reports.4 7 9 It is generally accepted that during the process of degranulation and presumed release of mediators the sequence of structural changes is from "scrolls" to "combined" to "reticular" to "empty".4 7 If this sequence is true for the lung of man then our data suggest that a constant degranulation is taking place in the normal lung. There is no evidence whatsoever that the degranulation process is in any way more marked in the pathological tissue that we have examined. Here again we would have to disagree with the electronmicroscopic findings of the granular content of mast cells as reported by Kawanami et al,7 who suggested that degranulation was more common in cases of pulmonary fibrosis and other pathological changes in the lung. In their study there was no statement of any pathological changes in the tissue submitted for electronmicroscopy.
It is interesting to speculate on the function of mast cells in the alveolar wall. An obvious candidate would be the control of the pulmonary vascular resistance and perhaps more particularly the provision of mediators for the pulmonary vascular response to alveolar hypoxia. It is of the greatest interest that Hauge and Staub'0 showed that hypoxic vasoconstriction in the cat lung could be The important pathophysiological consequence of the localisation of sensitised mast cells so close to the air surface is that mediator release could occur within the alveolar wall as the result of inhalation of the appropriate antigen. The immediate hypersensitivity reaction could therefore also occur within the alveolar wall. It is conceivable that the typical tachypnoea of asthma originates from the stimulation of the lung J receptors'6 17 by chemicals released from these mast cells. 
